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(57) Abstract: 2-Amino-6-fluorobicyclo[3.1.0]hex- 
ane-2,6-dicarboxylic acid derivatives represented by the 
following general formula (1), pharmaceutically acceptable 
salts thereof or hydrates of the same. These compounds 
are useful as drugs, in particular, group 2 matabotropic 
glutamate receptor agonists having therapeutic and preventive 
effects on, for example, psychiatric diseases such as 
schizophrenia, anxiety and diseases associating the same, 
depression and bipolar disorder and neurological diseases 
such as drug addiction, cognition disorder, Alzheimer's 
disease, Huntington's chorea, Parkinson's disease, movement disorder associating muscular rigidity, cerebral ischemia, cerebral 
insufficiency, spinal disorder and head disorder. 
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T*$t£h&2-T3./-6-7fl'*Wis9v [3. 1. 0]^^f"^-2, 6 
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#38b&hu mmt uti4 2 -7 5 ; - e - 7a/*p if ^ n [3. 1. 
0] 6-^/^ymmmm^mi-^ 0 mmL<tz, 

2-T ^;-6--7;i'3rv\f*/tv [3. 1. o] 6— s^A'stf 

^HS^tlTV^ (Science, 258, 597-603, 1992) „ ^ftnPt>^g 
^Itll^tNMDA, o-7$/-3-t Ko^-^-S-^^^y^-f- 

y-^-4-7 9 p t°^- b (amp a) &£Tt*j*~hh3nmfcftmati 

(Science, 258, 597-603, 1992) , * * # h O fc> ^g^ftft* 4 7 1 7° 
8©8g®lz:#g£*l5 (J. Neurosci. , 13, 1372-1378, 1993; Neuropharraaco 
1. , 34, 1-26, 1995) „ 

Z> 0 Z.<D*X\ 2 (mGluR2/mGluR3) W\ 7f^t^^ 

t'f^Py^Tf/^l (cAMP) O^aDV 

JW*tt©#iW*Wlft>li-« (Trends Pharmacol. Sci. , 14, 13(1993)) tt^^ 
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2 



Tjvy^-r-m, '^J-yhynmffis ^*vy^ 

te^ ramw-rs ^-^2> h p try ^ //I/* 5 ySfcS*#H:t^ffli-5 

*5SK#fef4 2-T5y-6-7/l/^-Plf^^P [3. 1. 0] 
^/-6-7;^at'^n [3. 1. 0]^^^-2, 6 -^*/Hj?^Sfef| 



C,- 6 7;^^l> Ci-e7/l'3^^Ci-57;^/^ C- 6 tKn^7/^ 

^-Hl^otC- Cl£*t£-&7Bfifc-f .5] 2 -T 5 / - 6 - 7^p 

tf^P [3. 1. 0] ^drf-^-2, 6-^*-^#^«»i»flcXf±-t©BIK± 
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SHgofc*©;* [i] ©^^Xf^^^^^^^sm^ffltffeSo 

-mj fc», *©|fttCtt<aE^n-ni|iO|K#l!(^*^ri-5i:fcft*i-. 

-So ry-^ct-fT^/HJH:, 4>&< 1 1> i ^sx±.<o7 y sum, «l<« 

(f^^v?/^ i-y^-/^^/vS> 2 -^^-/l^^- 

y^P^i^S, 7"h^K, -fy^F^I, t-7* b^rv-S, ^3vl^3f 
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C,- 6 fc Kodr^T/l'^^Sll '>*<Hlo©t Kn^^ST'E^^Hfc 
-tKn^^xf;H, 3 -fc KP^yn fcT/wSx 2, 3-v>t Ko^^n 

/i^ y h ^/i^ 3 -^#y hyp tr/i'g, 2, s-^/^/f^e 

S'aPHk ?L^> M«> y^~/^ vHy^ 
y*^#ygt ^yi?y*/i^yg£ft w^Mioit, hy^w^y 
f ^7 $ y * if ©7 5 y i ©s v xftt b y ?A^;ty N # y yA^y, 
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m&nx$i?T*Ti'*^-m&yo*£iX^tf-b<Dx*hz> 0 sen k&v^ 

90£L<, (1R, 2R, 3R, 5 R, 6R) - 2 -T $ / - 6 -7 fr* v. - 
[3. 1. 0] 6-^*/^^^ 

A [I] ^fev^TR 1 <^R 2 ©K■^*fcM^ 7 K^|l^^^^i-B# N 
-T ft fc> % 3i * r- /^^ftii y 2 ^ ^ # b p t° s> * ^> * 3; ^gfcSgft: £12 

•72* ha f ytyfr* % y^mmmm^mt-tufrifs>mmt>^ a 

Kft5t»tU R\ R 2 > R 3 #<fctFR 4 &j!u!B£ITOT*&5) „ 
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Xg5 R 2 0 2 C^\_7^ H 
HO 

(6) 



Igl : £1\ KG® (1) t&m<DfrtET, 0>Jx.^ Mfc h 

U7/^ng|8, N-7^=/l^— tf^ ( h y ^i^/l^^ $ K) ft 

Xtf f h 7 t K o 7 7 y , .^if ^x-r/i/ N l, h^r^^WjCir© 
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IS 2 ffc£# (2) S*&JKttKfiF&T* h 

i)if;vr$^ N-^^/v^/v^y ^y^pt>iw^ s try 5? 
yfofiiiix»«x«* y * a, h y 

(Dft&T, -gftft^fcit^R'OHtKSB-rS^tt.to-Cifc^ (3) 
< (J. Org. Chem. 57, 5979(1992) #JI) „ 

7WJ*(ll)tj:¥<D2m<Ds<7WJ»bmZ-lt hV 7^~)\<ib*7 4V S 2, 2 
' -tf* (S?7x^*^7-f /) -1, l-t^^/V (B I NAP) ftiftf) 

7^~fribx7 4 (0) ^OOtt^^yv'^A^SrjtMv^i 

«itfff7t KP77y, ^^m-x/K 1, 2-5^ h*ci/ 

—^^J^v^^^/WkS/S (Oxidations in Organic Chemistry, Milos HudlickylF 
#$0 ^ L"CM^ii*tl5 Tetrahedron Asymmetry 4(1), 13 

3(1993)fcfB*J©AD-m i * SrWHt -fSSharplessC?^^^ - ^ fc Kn^ri/ 
/WbSffi (Sharpless AD) ft if £ffl^T5?*— /W^ i: 8Mb U <b&4& (4) ^i*< c 

mz-tfr-hyt Kn77^ v^fvi^-x/K 1, 2-5?;* h*^ 
;c ^^**ISEn Tirh-hy/K Ti?h->\ N, N-^fvUfc 

Ii4 :<frfr* (4) £ s {^Ji^yfy, h/l^^ ^^f-^ft ifO^« 
7t>7tKn77^> 5>3i^/ioc— r/K 1, 2 -v 5 ^ hdrV^i^ yt£}£<D^— 
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n77V;^xf/i/x-f/K 1, 2-^^ h^^3:^^*^0^-T/W^^ 

MMik&m, **yy, E.mwT~t7&-*#m*v%&i-by v&m<D--®i 

ffift&ikffl (Oxidations in Organic Chemistry, Milos Hudlicky^ fc"C 

M (5) 

Ii5 (5) ftW^tff 1 f7t KP77^^©x^f«E T 

(6) «< D 



(6) (?) (8) 

(9) (10) 
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y r>A, ^sfe**^ b y i>A^©iitiif(D^T> Mx.«*i7K h y 

7 tvfruffi^ N-y^—zu-ifx ( h y y/ufru* # yx/isfty<<( S K) ?fc if 

I© 7 (7) ^Jx.ff'O'i?^ b/^y. ^fiJ-i'fc 

]}^f-/ur^y, s J-7n\?)Vx-^}VT%y s t°Vi?y, 1, 8-i?T-?\?*y 
?n [5. 4. o] -7-!)yftyf075yI, mz-temkijy 

Tk^-^-hy 17 a, **{b^by $j»m<Dmmm.&Ms mx.&i-bv / b* 
fb\ *»i>j» t-y- b*y-Ft£t*o&mr/v=i7~-bMmzxKfoL, 

m (8) \m<„ 

nus -.ft&m (8) m^te^y-^y, b/^y, ^*y-yt£E<Dmkfc 

fl>7kKn77^ ^xf/Vx-r/K 1, 2 b^-is^? yftl£<D^— 

m*. m^m^ymbv^^, b v? a,-^*? ^ yftifK^z*.? $y 

*?y%- (Staudinger)^^ (Bull. Chera. Soc. Fr. , 815(1985)#{$) % Xf^ 
:;ttli LXB&&'£tl5 Reductions in Organic Synthesis, Ahmed F. 
Abdel-Magid^ i2fo<£> V f~ !7 J±T % J # P t K*^»f5-ffi47^ 



WO 02/00605 PCT/JP01/05550 
LO 

tl% s PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETE 
R G. M. W7Sm IB^O-^^MtK^MoT, R'joitfR'SrlfTO-fc?) 

wm^mm^tm®:^ ^mm^mxh^\^m do) \m<^t& 



R 2 0 2 C 




* H 



COjR 1 LpCO/ H 2 ^_)J^C0 2 H 



(6) H ° <U) H ° d2) 



(li) |c|<ri^l5„ R 1 *5 J; TJ* R 2 x. f£-< yV/ismteifo) 



Igl 1 : (ID ©«7vHfl$ffc&s r.rfc#f$£L-a&#-52 t 

3; ft 5 PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETE 

r g. m. mjTsm^m®o-i®ftteMfcftffifcx*/i<7$ym^tm&u 

&®X*hZiK&® (12) fcm<z.t&xzz 0 



xteftm\km&&t>£frxmmMMMtzti5z.ttfx%z B mmuw-s mm 

»&tr*3Rffl©«fc«:, 7k, *L», 7***1^-^ 77^ VaU, V 



WO 02/00605 PCT/JPOl/05550 

mm, mmu m#ij*t*©gnxi«p«, 
i§ w % m m -t z> tc * (o m & <o mm 

(1R, 5R, 6 R) -6-7/l/*n-WB [3. 1. 0] 2 - 

OV\aftmVtz.i?J y~7v tVl^T S >7 . 8 3 g^-r Kn77^8 4m 

#Lfc 0 i©»-6 2t;^m (1R, 5R, 6R) -6-7/M-n- 
[3. 1. 0] ^f-^-6-*/^vH^^3i^7 i /W 
12. 0g©rb7th'o77^4 2 5 8 < Cfcfifet>3&3*S 6> 
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K) 2 5. 3 g<DT h7fc Kn77^84mL»-6 2 6 Otl^^ 

7A^PY^77^ !73«>^/WC2 0 0 OMMHSD , JS 

|«:^ty-g|ixf;v=2 0 : 1) ^r^ULfc, #ibftfc (1R, 5 
R, 6R) -6-:7/M-p-2- hy 7 ;v*n y7>;Vib^;v3r*ti/ 
p [3. 1. 0] ^^-^-2-^^-6-^/U^y^ ^;V^^t^*%%\Z. 
N, AT-v^fvVTivl'AT 5: K19 5mLWU ^7^!>A3 8 9mg s 
h y 1 Omg, ^y^7/^-/H 2. 5 g, Ik^X b 

yxw'yii. 7 g ^nx.fc^, -^b^#S^iT, iiact4. 5u# 

TI1U »7A^nvf-^77^ {WUfjV : !7n^^C 2 0 0 
(l^ftll) , lWI:^ty-»f/V=10 : 1-1 : 1) fCTff 
IU (1R, 5R, 6R) -6-!7/M-n-trWP [3. 1. 0]^f— 

6 . 4 2 g £#fc 0 
m p . 90-9110. 

(1R, 2S, 3R, 5R, 6R) - 6 -7 flsOrxi - 2 , 3 - fc K n * S'*- 

ifv^p [3. l. o] e-Pjj/utfym. 2-^y-J/^^T 

fert-/^ / 5 0 m 1 5 0 m L Cii bfc ( 1 R, 5 R, 6 

R) - 6-7/1^ P- If p [3. 1. 02 2~^y~ 2, 6-v># 
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/t'tfiVgt 6 3 6gCAD-mi 

x-0 {.TJVYD Vf-ft) 2 9. 3gM^^^^y75 K5. 9 6g^D 

m^ie, MmzmmrmmL, w^ioy ^ u^y.^yy (vy 

= 10:1-3:2) teTWSaU (1R, 2S, 3R, 5R, 6R) ~6-y 
/M"P-2, 3-^t Kd3r$/-fcr$/*P [3. 1. 6-5? 

1 H — NMR (CDCls) 81. 29 (3H, t, J=7. 2Hz) , 2. 
06-2. 21 (2H, m) , 2. 30 ( 1 H, d d , J=7. 6, 2. 6H 
z) , 2. 47 (1H, dd, 7=13. 2, 7. 6Hz) , 2. 50 (1H, 
dd, /=9. 2, 1. 2Hz), 4. 02 (1H, s), 4. 24 (2H, q, 
7=7. 2Hz) , 4. 3 4-4. 4 6 (1H, m) , 5. 23 (1H, d, / 
= 12. 5Hz), 5. 28 (1H, d, 7=12. 5 Hz) , 7. 27-7. 
4 2 (5H, m) o 

MS (ESI) m/z;361 (M+Na) + 0 

mmmB 

(1R, laR, lbS, 4aR, 5 a R) - 1 -7/1^* - 3 , 3 
y-T^tKP-2, 4-^drf— 3 r-f7-^o/P^[a] 

4°C^^tfc (1R, 2S, 3R, 5R, 6 R) -6-7/^p-2, 3- 
KP^fi/- tfv^P [3. 1. 0]^^f-^-2i 6-v^/i^V^ 2- 
^^^/Urc^x/W 6-^^/^^X/^3. 9 6g©fift^f I/y2 0mLj&» 
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T&mvim&Wl&TW&Ls 3»iS*MftK*l 2mL, Tth=h!J/V12m 
L&0*2 OmUmf&^fcc Z.<Dmt&\z*fi&aV%8ti-hyV&3.- 76 g 
SCT^f=!?A*»5 0mg^X, M.|C"C2 0#IW«#l,fc 0 EJfc 

3 »7^/vc 200 (f^wns) , mmmm ^^y-mm^=f-^= 5 : 1 ~ 

2:1) IZLTlSISU (1R, laR, lbS, 4aR, 5 a R) - 1 -7/^ 
n-S, 3-my-f^tKP-2, 3 X 6 -^T-*s?v 

T'u/Sla'] s<>?U^- 1, lb-^/^i lb^V^H^f^ 1 
-j^/Ioz^tvI^. 1 1 g &#fc„ 

'H-NMR (CDC 1 s) 5 1. 29 (3H, t, 7=7. 2Hz), 2. 
53-2. 61 (1H, m) , 2. 72 (1H, ddd, 7=15. 2, 7. 6, 
0. 9Hz) , 2. 7 8-2. 8 9 (1H, m) , 2. 83 (1H, dd, / = 
7. 2, 2. 3Hz) , 4. 19-4. 31 (2H, m) , 5. 26 ( 1 H, d, 
7=12. 1Hz), 5. 33 (1H, d, 7=1 2. 1Hz) , 5. 45 (1 
H, dt, 7=7. 6, 3. 8Hz) , 7. 2 8- 7. 4 3 (5H, m) 0 

MS (ESI) m/ z ; 4 2 3 (M+N a ) + 0 

mnm* 

(1R, 2R, 3R, 5R, 6 R) -2-7^K~6-7^tP-3-t Kp 
**S-\**S?v [3. 1. 0] ^^f-v- 2, Q-i?AA'tfym 2-^y^x 

*7Vl' 6 — =^f- JV^^T-JV(D^^, 

N, Af~^^f/^/^7 S K3 7mL&TJ*7k3. 7mL|C»fi?Lfc (1R, 
laR, lbS, 4aR, 5 a R) - 1 - 7/1^0 - 3 , 3 - v^^ry-T" h 7 
tKP-2, 4-Wt~3r-f7-^P7P^[a] -O'* 
1 b— S^*/V*^* 1 b-^^^/U^^T/^ l-^f-;V^^;vz. 7 3 g 
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JETSSU M^^f/H^f/H 8 7mLM*5. 2 m L«#? Lfc#, 

rMzx 3 Hitiitt tM^^^xiafnM^ h y ^ AtK«(3i 

> JgMM:^^rf-^-^^^=5 : 1-1 : 1) [cxmM 
U (1R, 2R, 3R, 5R, 6R) -2-7^K-6-7;Vtn-3-k K 
P^rv'-lfv'^P [3. 1. 01 
^-7sT)V 6 ~a^f-)VoL^=ftV^ . 0 2g£r#fc o 

*H — NMR (CDCli) 81. 32 (3H, t, J=7. 2Hz) , 2. 
18-2. 54 (5H, m) , 4. 22-4. 36 (1H, m) , 4. 26 (2 
H, q, /=7. 2Hz) , 5. 27 (1H, d, 7=12. 2Hz) , 5. 3 
5 (1H, d, /=12. 2Hz), 7. 31-7. 45 (5 H, m) „ 

MS (E S I ) m/ z ; 3 8 6 (M+N a ) \ 

HMJ5 

(1R, 2S, 5R, 6R) -2-TVY-Q-7 /VJru-^W v [3. 1. 
0] ^dp-U— 3 -cc>-- 2, 6 -v^/WRVgg 2 -^^v'/^^x/l^ 6-^ 

Ilb^f ^>8 0mLl^l|bfc (1R, 2R, 3R, 5R.-6R) -2-7 
W-G-y^Jrv-S-t \?v*r*/-\fi/? u [3. 1. 0]^f-^-2,6 
-VUA'tfl'JSk 2 -^y^/V^^T/V 6 -on^/Wn;*7Vk2. OOgiCtl 
i?yi. 3 1 g^P^fc^ -70°C«£PLfc o ^oM^Tkb y 

^y*/i-*^2. 3 3gm> 4°ctr immmwLtc 0 Rmn&m*® 

Mill, S-v'Tif Ifv^P [5. 4. 0] 2 6g£ 
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^7A^nvh^77^ (i/!J*^:P3!)^C2 0 0 > 
JgTO^:^f-^-S^^^=l 0 : 1-5 : 1) \ZXffiMU (1R, 2 
S, 5R, 6R) - o [3. 1. 0] ^=¥f" 

- 3 -rc>-- 2 , 6 -v^/l^^ Z-^y^JV^^v-jV Q-^/V^^f 
3 9 g £#fc 0 

1 H — NMR (CDCla) 61. 31-1. 38 (3H, m) , 2. 74- 
2. 83 (1H, m) , 2. 8 4-2. 9 0 ( 1 H, m) , 4. 25-4. 35 
(2H, m) , 5. 2 6 (2H, q, /=3. 4Hz), 5. 9 0 (1H; dd, 
/=5. 4, 0. 8Hz) , 5. 9 4-6. 0 0 (1H, m) , 7. 30-7. 
4 4 (5H, m) o 

MS (ESI) m/z ; 3 6 8 (M+Na) \ 

nnme 

(1R, 2S, 5R, 6R) - 2-T% / - 6 ~7 u [3. 1. 
0] ^dr-^- 3 -^V- 2, 6-i?%/l'tf>m 2-^V^jVol^,v 6 -rc 

Th7tKR77y4 5mLSt;i5mL^Lfc (1R, 2S, 5R, 6 
R) -2-Tv f K-6-7;^n-lf^^t3 [3. 1. 0] ^MJ— 3-^^- 
2, 6 -i?#/M?:^BS 2-'<>'v ! /^^^-r/^ 6-xf/^r;V6 5 0mg 
fcjiKJJ -r*- 7 x.=-)Vfo7*7 4 isl . 21 g (3mmol/g) 

eomg. 5P#p B i»tfc 0 «r«^tK8>jfi % **fc«£ET*»u mm%* 

7A^nv^77-f^ (i/JJ*^:!7a7^C2 0 0 (frfttt$tt) s H 
l«:^fy-«xf/k=5 : 1-1 : 1) MIU (1R, 2S, 
5R, 6R) - 2-75;-6-7^tti-"^c [3. 1. 0]^f--3 
-jiy-2, 6-v 5 *^^^^ 2 -^i/v^o^x/l- 6 -xf;Pxxf/V 1 
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4 6 m g £#fc 0 

1 H — NMR (CDCla) 5 1. 32 (3H, t, J=7. 2Hz) , 2. 
6 3- 2. 6 9 (1 H, m) , 2. 73~2. 79 ( 1 H, m) , 4. 27 (2 
H, q, /=7. 2Hz) , 5. 22 (2H, d, J=3. 0Hz) , 5. 70 
-5. 7 4 (1H, m) , 5. 75-5. 79 (1H, m) , 7. 28-7. 4 
1 (5H, m) , 

MS (ESI) m/z;3 4 2 (M+Na)\ 

(1R, 2S, 5R, 6R) -2— T 5 7-6-7^*13-^ lf^^-cr [3. 1. 
0] 3-3^- 2, 6 - v^^^©^ 

7F7tKn77y2mLWUfc (1R, 2S, 5 R, 6R).-2-75 
/ - 6 -yjVfru- v [3. 1. 0] ^=¥f--3 -^^-2, 6— S?*^ 
si^g* 2 -^V^/Vx^r/V 6 -if;l/x^r^9 Omg (CtR 5mLC|| 
Vit^mitVf' tf&immz Smg^t MLfz:T2l$IW*#Lfc. 
JBET»*iLfc£, ig^^ty^W (AG 5 0W-X8 Resin (H 

s) > mmm&:^ 5o%rf7tFn77 loroti^t 

IS) i-T^U (1R, 2S, 5R, 6R) - 2 -7 5 / - 6 - 7JV*u - tf 
[3. 1. 0] ^-f-- 3 2, 6-^;^>i2 4mg^#fc 0 

mp. > 1 7 4*C (decomp) 

(1R, 2R, 3R, 5R, 6 R) -2-7^-6-7^tn-3-t Kp 
^v'-if^a [3. 1. 0] ^MH'-2, 6 /U7$>&<D&1& 

W?m2. 5mL&t>*7KO. 5mLfc»»Lfc (1R, 2R, 3R, 5R, 6 
R) -2-7^K-6-7/^n-3-t KP^-If^n [3. 1. 0] ^ 
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8mg|Il 0%/*7WJx/%—i$V 1 5mg^Bifc|, tK*#S^Ts WSl 
KX1 2$?mW:WLK. 0 ttffiSritg'jU *ttfc»ffTW»Lfc«> »10% 

-fty«I (AG 5 0W-X8 Resin (Hi) ,S|f|:*, 5 

o%ffytKP77y« i o%t?y v^7k»o fc-cttJiu (ir, 

2R, 3R, 5R, 6R) - 2-7$/-6-7/l'ta-3-t KP^-tfi/ 
i7P [3. 1. 01^-9-^-2, 6-^/Wfy|l0 4m g r#t 
mp. >172°C (decomp) 

nmm mtkmvc amp wm^Rtfir^) 

fmm.ffrZt-Y^W- mGl uR2raSCHO»^ 10%llf 
^Vllkm^ ^A"<y3*^-Mi [1% proline, 50 units/ml penici 
llin, 50/ig/ml streptomycin, 2mM L-glutamine (/SB$Ml) ] trfflV^T 1 . 2 6 
X 1 0 "cells/well/ 0. 3 2 cmVl 5 0 n 1 9 

3 7°C> 5%COaTt2 HFBl^^tfofCo ^©1, L-Glutamine free^i&Kl£ 
&U 4R#TO£±?f&S£3ll&*U 1 5 On 1 ©PBS(+)- I BMXdOmM 
PBS(-), ImM MgCl 2 , ImM CaCl z , ImM IBMX) IT, 2 0M 3 7t, 5% 

C0 2 #£TTM y^fa^-Va ^^fTofc 0 |?t^fM3ll&£U 60// 1© 
1 0~ fi M Forskolin, 3 0 n M 5 yWt> 1 0" 1B ~1 O-'MClt^t 

WbfcPB S (+)- I BMX^ttlTl 3 7 °CT* 5 % C 0 2 ^K > 

dr^-i/a ^£fTV\ 5 >^<£>Forskolin$J^ c AM P ^^MMM fcMir 

5, (Tanabe et al, Neuron, 8, 169-179(1992)) ] „ 100/i 1 <E>«^/— A- 

•CfMt> -2 0 < C«Lfc o i£@Lfcf-^77W3:, cAMP EIA kit 

^V^cAMPi^itfc 0 #cAMPl^f,3yha- 
Jls<Dm%mLB\^fc 0 1 0- s MOForskolinM}^tS c AMPJtAp^^i-§ 3 0 
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fr%W<DMMW8\z:mM<0 (1R, 2R, 3 R, 5R, 6R) - 2-75/- 
6-7/l'ti3-3-t KP^v'-^a [3. 1. 0]^^rf->--2 ( 6-5? 

$jutfymte*mmMKmm<DBmz.&^x, i c f .=4 7 6 n M^Lfc D 

lot, s M^OII^S, $otf§ s T 
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1. •£ 




[I] 



^PT/^I, Cs-.^^nr/V^Ci-sT/^/vS^ 7D-/^ 7!)-/V 
Ci-eT^^r/^s Ci-.r^a^VCi-iTA'^/l'S', Ci-«tKP^7» 

Yuyy-tvmy.te'rYvK Kp fc 0 7^/^Sr^L ; 
R S SU ? R 4 »> R 3 ^^g©<h#R 4 te7k?SfJ^£^U ^L<f±, R 3 &T>*R 

7;/-6-7/^nt'v'^P [3. 1. 0]^if:/-2, 6-^*/^XBfe 

2. Wrias; [i] it", R 3 ^7kS££Tr&<^ R 4 ^7K*0^-e$>5ft*^ilB^ 

3. en R 3 «Mr*fc«9, r\ R'R-aR'^mm^xh^m 

4. (1R, 2R, 3R, 5R, 6R) -2-75/-6-7^P-3-t F 
p^-lf^ P [3. 1. 0]^f-^-2, 6 -*?jJtV&-y&X*ibZ>%t1&% 

5 . ill i ©vvf nj&»fcB*^ft£*«r#»jft#£«E*. 
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